
OBJECT LENS UNIT 

BACKGROUND OF THE INVENTION 
5 Field of the Invention 

The present invention relates to an objective lens 
unit for use in an optical pickup, and more particularly 
to an objective lens unit that makes it possible to reliably 
fix an objective lens with a small amount of an adhesive. 

10 Description of the Related Art 

As an example of an objective lens, one shown in Figs. 
5 and 6 is conventionally known. This objective lens unit 
is arranged such that a light passage hole 4 is 
penetratingly provided in a distal end portion of a holder 

15 3 which is slidable in focusing directions a and b along 
a shaft 2 on an actuating base 1 and is swingable about 
the shaft 2 in tracking directions c and d. Further, a 
fitting groove 5 whose diameter is greater than that of 
the light passage hole 4 is concentrically formed at one 

20 end portion of the light passage hole 4, thereby forming 
a lens receiving seat 6 on an inner peripheral surface of 
the light passage hole 4. An objective lens OL fitted in 
the light passage hole 4 is mounted on the lens receiving 
seat 6 and is fixed in the holder 3. It should be noted 

25 that reference numeral 7 denotes a focusing coil, 8 denotes 
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a tracking coil, and 9 denotes a magnet. 

In the above-described configuration, as the 
focusing coil 7 is energized and is hence excited, the 
holder 3 is slid in the focusing direction a or b along 
5 the shaft 2 to adjust the focus of the objective lens OL. 
As the tracking coil 8 is energized and is hence excited, 
the holder 3 is swung about the shaft 2 in the tracking 
direction c or d, thereby causing the objective lens OL 
to follow a predetermined track of a disk. 

10 As one example of a technique for fixing the objective 

lens OL to the holder 3, one disclosed in patent document 
1 is known. In this technique, as shown in Figs. 7 and 
8, two rectangular filling recesses 11, in each of which 
a bottom surface 11a is set in a substantially horizontal 

15 state and inner side surfaces are set in a substantially 
vertical state, are formed on an inner peripheral surface 
of the fitting groove 5 at an opposing angle of 180 degrees. 
The objective lens OL fitted in the light passage hole 4 
is mounted on the lens receiving seat 6, and an ultraviolet 

20 curing adhesive UV is filled into each filling recess 11 
through a nozzle 12 of an adhesive applicator, as shown 
in Figs. 9A and 9B. By allowing the adhesive UV to cure 
on application of ultraviolet rays thereto, the objective 
lens OL is fixed to the holder 3. 

25 The above described structure is disclosed in 
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JP-A-11-110800 . 



SUMMARY OF THE INVENTION 
With the above-described conventional configuration, 
5 the filling recess 11 is constituted by a rectangular 
box-shaped space, the volume is relative large for the area 
of an opening lie opposing the objective lens OL. 
Therefore, if the adhesive UV is sufficiently filled in 
the filling recess 11, there is a possibility that strains 
10 and aberrations can occur in the objective lens OL due to 
the cure shrinkage of the filled adhesive UV. 

In addition, since the bottom surface 11a of the 
filling recess 11 is formed in a substantially horizontal 
state, the function of allowing the adhesive UV filled 
15 along the bottom surface 11a to actively flow to the 
objective lens OL side is not provided. Therefore, there 
is also a possibility that the contact between the filled 
adhesive UV and the objective lens OL becomes unreliable. 

Furthermore, since there are angular corner portions 
20 between the bottom surface 11a and each of the inner side 
surfaces lib to lid, when the adhesive UV is filled, there 
are cases where the air in the filling recess 11 cannot 
fully escape and accumulate in the corner portions, forming 
air traps 13. The adhesiveness based on the adhesive UV 
25 declines due to these air traps 13, and the air traps 13 
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undergo expansion and shrinkage due to a temperature change, 
possibly resulting in strains and aberrations in the 
objective lens OL. 

Moreover, since a means for positioning the nozzle 
5 12 applied to the filling recess 11 is not provided, there 
are cases where the nozzle 12 is laterally offset from a 
center line L extending from the center 0 of the light 
passage hole 4 and passing through the center of the filling 
recess 11. Since the adhesive UV is filled from the nozzle 
10 12 in a state of being offset by that offset interval a, 
the contact area between the filled adhesive UV and the 
objective lens OL becomes small, possibly resulting in 
faulty bonding. 

In view of the above-described conventional 
15 drawbacks, an object of the invention is to provide an 
object lens unit which makes it possible to reliably fix 
the objective lens with a small amount of the adhesive. 

In order to attain the above object, according to a 
first aspect of the invention, there is provided an 
20 objective lens unit including: a holder that is provided 
on a shaft on an actuating base to be slidable along the 
shaft in a focusing direction and to be swingable about 
the shaft in a tracking direction; a light passage hole 
penetratingly provided in a distal end portion of the 
25 holder; a lens receiving seat formed on an inner peripheral 
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surface of the light passage hole with a fitting groove 
whose diameter than that of the light passage hole, the 
fitting groove concentrically formed at one end portion 
of the light passage hole; a plurality of filling recesses 
5 formed on an inner peripheral surface of the fitting groove 
at intervals of a predetermined angle in a circumferential 
direction; an objective lens fitted in the light passage 
hole and mounted on the lens receiving seat; and an 
ultraviolet curing adhesive filled into each of the filling 
10 recess and cured by application of ultraviolet rays thereto 
to fix the objective lens to the holder, wherein a 
longitudinal sectional shape of each of the filling 
recesses is formed to be substantially triangular shape 
by inclining a bottom surface of each of the filling 
15 recesses from one end face of the holder toward the lens 
receiving seat, wherein both inner side surfaces opposing 
each other with the bottom surface of each of the filling 
recesses placed therebetween are formed in a circular arc 
shape so as a transverse sectional shape of each of the 
20 filling recesses is formed substantially in a U-lettered 
shape with a narrow bottom, and wherein a plan view shape 
of each of the filling recesses is formed substantially 
in a U-lettered shape whose innermost side is narrowed so 
that an innermos t - end circular arc portion of each of the 
25 filling recesses is formed on a center line extending from 
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a center of the light passage hole and passing through a 
center of each of the filling recesses. 

According to a second aspect of the invention, there 
is provided an objective lens unit including: a holder that 
5 is provided on a shaft on an actuating base to be slidable 
along the shaft in a focusing direction and to be swingable 
about the shaft in a tracking direction; a light passage 
hole penetratingly provided in a distal end portion of the 
holder; a lens receiving seat formed on an inner peripheral 

10 surface of the light passage hole with a fitting groove 
whose diameter than that of the light passage hole, the 
fitting groove concentrically formed at one end portion 
of the light passage hole; a plurality of filling recesses 
formed on an inner peripheral surface of the fitting groove 

15 at intervals of a predetermined angle in a circumferential 
direction; an objective lens fitted in the light passage 
hole and mounted on the lens receiving seat; and an 
ultraviolet curing adhesive filled into each of the filling 
recess and cured by application of ultraviolet rays thereto 

20 to fix the objective lens to the holder, wherein a 
longitudinal sectional shape of each of the filling 
recesses is formed to be substantially triangular shape 
by inclining a bottom surface of each of the filling 
recesses from one end face of the holder toward the lens 

25 receiving seat. 
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BRIEF DESCRIPTION OF THE DRAWINGS 



The above objects and advantages of the present 
invention .will become more apparent by describing a 
5 preferred embodiment thereof in detail with reference to 
the accompanying drawings, wherein: 

Fig. 1 is a plan view of essential portions of an 
objective lens unit in accordance with an embodiment of 
the invention; 

10 Fig. 2 is a longitudinal sectional view of the 

essential portions; 

Fig. 3 is an exploded perspective view of the 
essential portions; 

Fig. 4A is an enlarged longitudinal sectional view 
15 of a filling recess; 

Fig. 4B is a view taken in the direction of arrows 
along line IVb - IVb in Fig. 4A; 

Fig. 4C is a view taken in the direction of arrows 
along line IVc - IVc in Fig. 4A; 
20 Fig. 5 is a longitudinal sectional view of the 

objective lens unit; 

Fig. 6 is a plan view of the objective lens unit; 
Fig. 7 is a plan view of essential portions 
illustrating a conventional example; 
25 Fig. 8 is a longitudinal sectional view of the 
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conventional example ; 

Fig. 9A is an enlarged longitudinal sectional view 
of a filling recess of the conventional example; and 

Fig. 9B is a view taken in the direction of arrows 
5 along line IXb - IXb. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Referring to the drawings, an embodiment of the 
present invention will be explained below. 

10 Figs. 1 through 3 show an objective lens unit as an 

embodiment of the invention. In the objective lens unit, 
four filling recesses 14 are formed on an inner peripheral 
surface of a fitting groove 5 at intervals of 90 degrees 
in the circumferential direction. As shown in Fig. 4A, 

15 a bottom surface 14a of each filling recess 14 is inclined 
from one end face 3a of a holder 3 toward a lens receiving 
seat 6, such that a longitudinal sectional shape of each 
filling recess 14 is formed in a substantially triangular 
shape. As shown in Fig. 4B, both inner side surfaces 14b 

20 and 14c opposing each other with the bottom surface 14a 
of each filling recess 14 placed therebetween are formed 
in a circular arc shape, such that a transverse sectional 
shape of each filling recess 14 is formed substantially 
in a U-lettered shape with a narrow bottom. As shown in 

25 Fig. 4C, the plan view shape of each filling recess 14 is 
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formed substantially in a U-lettered shape whose innermost 
side is narrowed. Consequently, an innermos t -end 

circular arc portion 14d of each filling recess 14 is formed 
on the center line L extending from the center 0 of a light 
5 passage hole 4 and passing through the center of each 
filling recess 14 (see Fig. 1). Since the other 
arrangements are substantially similar to those shown in 
Figs. 5 through 8, identical portions will be denoted by 
the same reference numerals, and a description thereof will 

10 be omitted. 

A description will be given of the procedure of fixing 
an objective lens OL . After the objective lens OL fitted 
in the light passage hole 4 is mounted on the lens receiving 
seat 6, a nozzle 12 of an adhesive applicator is applied 

15 to the innermost -end circular arc portion 14d. Then, an 
ultraviolet curing adhesive UV is filled into each filling 
recess 14 through the nozzle 12. By allowing the adhesive 
UV to cure on application of ultraviolet rays thereto, the 
objective lens OL is fixed to the holder 3. 

20 According to the abo ve - de s c r ibed configuration, as 

shown in Fig. 4A, the longitudinal sectional view of each 
filling recess 14 is formed in a substantially triangular 
shape, and its volume is relatively small for the area of 
an opening 14e opposing the objective lens OL . Therefore, 

25 the amount of the adhesive UV filled with respect to the 
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filling recess 14 can be small, and the fixation of the 
objective lens OL can be effected reliably by that small 
amount of the adhesive UV. At the same time, it is possible 
to minimize the adverse effect of the strains and 
aberrations of the objective lens OL due to the cure 
shrinkage of the adhesive UV. 

In addit ion, the bottom surface 14a of each filling 
recess 14 is inclined from one end face 3a of the holder 
3 toward the lens receiving seat 6, and the adhesive UV 
filled along that inclined bottom surface 14a is caused 
to actively flow toward the objective lens OL side. 
Therefore, the filled adhesive UV and the objective lens 
OL can be actively brought into contact with each other, 
thereby making it possible to firmly fix the objective lens 
OL . 

Furthermore, as shown in Fig. 4B, the transverse 
sectional shape of each filling recess 14 is formed 
substantially in a U-lettered shape with a narrow bottom 
by the circular arc-shaped inner side surfaces 14b and 14c 
of each filling recess 14. Therefore, when the adhesive 
UV is filled, the air in each filling recess 14 is smoothly 
allowed to escape along the circular arc-shaped inner side 
surfaces 14b and 14c, and an air trap 13 (see Fig. 9) is 
prevented from being formed in each filling recess 14 in 
the conventional manner. Accordingly, it is possible to 
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overcome the drawbacks such as a decline in the 
adhesiveness of the adhesive UV due to the air trap 13 as 
well as the occurrence of strains and aberrations in the 
objective lens OL due to the expansion and shrinkage of 
5 the air trap 13 caused by a temperature change. 

Moreover, as shown in Fig. 4C, the innermost-end 
circular arc portion 14d of each filling recess 14 is formed 
on the center line L passing through the center of each 
filling recess 14 (see Fig. 1). Therefore, by merely 

10 applying the nozzle 12 of the adhesive applicator to that 
innermost-end circular arc portion 14d, the nozzle 12 can 
be positioned so as to be directed toward the center of 
each filling recess 14 and not to unexpectedly move. By 
filling the adhesive UV from that nozzle 12 into each 

15 filling recess 14 without being offset, the contact area 
between the filled adhesive UV and the objective lens OL 
can be made large, thereby making it possible to prevent 
the occurrence of faulty bonding. 

In the above-described embodiment the arrangement 

20 provided is such that an upper surface of the adhesive UV 
filled in the filling recess 14 becomes substantially flush 
with an upper surface of the objective lens OL. However, 
as shown by the phantom line in Fig. 2, a lens protector 
15 may be formed by building up the upper surface of the 

25 adhesive UV in a convex shape higher than the upper surface 
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of the objective lens OL . In this case, the objective lens 
OL can be protected by the lens protector 15 so as not to 
be damaged by colliding against a disk (not shown) . 

As described above, according to a first aspect of 
5 the invention, there is provided an objective lens unit 
including: a holder that is provided on a shaft on an 
actuating base to be slidable along the shaft in a focusing 
direction and to be swingable about the shaft in a tracking 
direction; a light passage hole penetratingly provided in 

10 a distal end portion of the holder; a lens receiving seat 
formed on an inner peripheral surface of the light passage 
hole with a fitting groove whose diameter than that of the 
light passage hole, the fitting groove concentrically 
formed at one end portion of the light passage hole; a 

15 plurality of filling recesses formed on an inner peripheral 
surface of the fitting groove at intervals of a 
predetermined angle in a circumferential direction; an 
objective lens fitted in the light passage hole and mounted 
on the lens receiving seat; and an ultraviolet curing 

20 adhesive filled into each of the filling recess and cured 
by application of ultraviolet rays thereto to fix the 
objective lens to the holder, wherein a longitudinal 
sectional shape of each of the filling recesses is formed 
to be substantially triangular shape by inclining a bottom 

25 surface of each of the filling recesses from one end face 
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of the holder toward the lens receiving seat, wherein both 
inner side surfaces opposing each other with the bottom 
surface of each of the filling recesses placed therebetween 
are formed in a circular arc shape so as a transverse 
5 sectional shape of each of the filling recesses is formed 
substantially in a U-lettered shape with a narrow bottom, 
and wherein a plan view shape of each of the filling 
recesses is formed substantially in a U-lettered shape 
whose innermost side is narrowed so that an innermost-end 

10 circular arc portion of each of the filling recesses is 
formed on a center line extending from a center of the light 
passage hole and passing through a center of each of the 
filling recesses. 

In accordance with the first aspect of the invention, 

15 as shown in one embodiment (see Figs. 1 through 4), the 
longitudinal sectional view of each filling recess is 
formed in a substantially triangular shape, and its volume 
is relatively small for the area of an opening opposing 
the objective lens. Therefore, the amount of the adhesive 

20 filled with respect to the filling recess can be small, 
and the fixation of the objective lens can be effected 
reliably by that small amount of the adhesive. At the same 
time, it is possible to minimize the adverse effect of the 
strains and aberrations of the objective lens due to the 

25 cure shrinkage of the adhesive. 
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In addition, the bottom surface of each filling recess 
is inclined from one end face of the holder toward the lens 
receiving seat, and the adhesive filled along that inclined 
bottom surface is caused to actively flow toward the 
5 objective lens side. Therefore, the filled adhesive and 
the objective lens can be actively brought into contact 
with each other, thereby making it possible to firmly fix 
the objective lens. 

Furthermore, the transverse sectional shape of each 

10 filling recess is formed substantially in a U-lettered 
shape with a narrow bottom by the circular arc-shaped inner 
side surfaces of each filling recess. Therefore, when the 
adhesive is filled, air in each filling recess is smoothly 
allowed to escape along the circular arc-shaped inner side 

15 surfaces, and an air trap is prevented from being formed 
in each filling recess in the conventional manner. 
Accordingly, it is possible to overcome the drawbacks such 
as a decline in the adhesiveness of the adhesive due to 
the air trap as well as the occurrence of strains and 

20 aberrations in the objective lens due to the expansion and 
shrinkage of the air trap caused by a temperature change. 

Moreover, the innermost-end circular arc portion of 
each filling recess is formed on the center line passing 
through the center of each filling recess. Therefore, by 

25 merely applying the nozzle of the adhesive applicator to 
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that innermost-end circular arc portion, the nozzle can 
be positioned so as to be directed toward the center of 
each filling recess and not to unexpectedly move. By 
filling the adhesive from that nozzle into each filling 
recess without being offset, the contact area between the 
filled adhesive and the objective lens can be made large, 
thereby making it possible to prevent the occurrence of 
faulty bonding. 

According to a second aspect of the invention, there 
is provided an objective lens unit including: a holder that 
is provided on a shaft on an actuating base to be slidable 
along the shaft in a focusing direction and to be swingable 
about the shaft in a tracking direction; a light passage 
hole penetratingly provided in a distal end portion of the 
holder; a lens receiving seat formed on an inner peripheral 
surface of the light passage hole with a fitting groove 
whose diameter than that of the light passage hole, the 
fitting groove concentrically formed at one end portion 
of the light passage hole; a plurality of filling recesses 
formed on an inner peripheral surface of the fitting groove 
at intervals of a predetermined angle in a circumferential 
direction; an objective lens fitted in the light passage 
hole and mounted on the lens receiving seat; and an 
ultraviolet curing adhesive filled into each of the filling 
recess and cured by application of ultraviolet rays thereto 
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to fix the objective lens to the holder, wherein a 
longitudinal sectional shape of each of the filling 
recesses is formed to be substantially triangular shape 
by inclining a bottom surface of each of the filling 
5 recesses from one end face of the holder toward the lens 
receiving seat. 

In accordance with the second aspect of the invention, 
the longitudinal sectional view of each filling recess is 
formed in a substantially triangular shape, and its volume 

10 is relatively small for the area of an opening opposing 
the objective lens. Therefore, the amount of the adhesive 
filled with respect to the filling recess can be small, 
and the fixation of the objective lens can be effected 
reliably by that small amount of the adhesive. At the same 

15 time, it is possible to minimize the adverse effect of the 
strains and aberrations of the objective lens due to the 
cure shrinkage of the adhesive. 

In addition, the bottom surface of each filling recess 
is inclined from one end face of the holder toward the lens 

20 receiving seat, and the adhesive filled along that inclined 
bottom surface is caused to actively flow toward the 
objective lens side. Therefore, the filled adhesive and 
the objective lens can be actively brought into contact 
with each other, thereby making it possible to firmly fix 

25 the objective lens. 
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According to a third aspect of the invention, in 
addition to the second aspect, both inner side surfaces 
opposing each other with the bottom surface of each of the 
filling recesses placed therebetween are formed in a 
5 circular arc shape so as a transverse sectional shape of 
each of the filling recesses is formed substantially in 
a U-lettered shape with a narrow bottom. 

In accordance with the third aspect of the invention, 
the transverse sectional shape of each filling recess is 

10 formed substantially in a U-lettered shape with a narrow 
bottom by the circular arc-shaped inner side surfaces of 
each filling recess. Therefore, when the adhesive is 
filled, air in each filling recess is smoothly allowed to 
escape along the circular arc-shaped inner side surfaces, 

15 and an air trap is prevented from being formed in each 
filling recess in the conventional manner. Accordingly, 
it is possible to overcome the drawbacks such as a decline 
in the adhesiveness of the adhesive due to the air trap 
as well as the occurrence of strains and aberrations in 

20 the objective lens due to the expansion and shrinkage of 
the air trap caused by a temperature change. 

According to a fourth aspect of the invention, in 
addition to the second aspect, a plan view shape of each 
of the filling recesses is formed substantially in a 

25 U-lettered shape whose innermost side is narrowed so that 
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an innermost-end circular arc portion of each of the 
filling recesses is formed on a center line extending from 
a center of the light passage hole and passing through a 
center of each of the filling recesses. 
5 In accordance with the fourth aspect of the invention, 

the innermost-end circular arc portion of each filling 
recess is formed on the center line passing through the 
center of each filling recess. Therefore, by merely 
applying the nozzle of the adhesive applicator to that 

10 innermost -end circular arc portion, the nozzle can be 
positioned so as to be directed toward the center of each 
filling recess and not to unexpectedly move. By filling 
the adhesive from that nozzle into each filling recess 
without being offset, the contact area between the filled 

15 adhesive and the objective lens can be made large, thereby 
making it possible to prevent the occurrence of faulty 
bonding . 

Although the present invention has been shown and 
described with reference to a specific preferred 
20 embodiment, various changes and modifications will be 
apparent to those skilled in the art from the teachings 
herein. Such changes and modifications as are obvious are 
deemed to come within the spirit, scope and contemplation 
of the invention as defined in the appended claims. 

25 
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